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BACKGROUND OF THE INVENTION : 

TRACKING-SHORT 



Field of the Invention TECHNICAL FIELD 

10 The present invention generally r elates to a method for detecting a 

tracking short in an electric circuit. More particularly, the invention relates to 
distinguishing the normal variation of current caused by the use of several electric 
devices from the ti'acking short current. If onc e a carboniz e d conductiv e passag e 
i s form e d in th e isolator pos e d b e tw ee n two points of an el e ctric circuit, curr e nt 

15 b e gins to flow betw e en th e m through th e abov e passage> — Th e n, th e carbid e 
included in the passag e becomes red hot, and it caus e s the carbonization of th e 
isolator around th e passage. As this is r e peated, the amount of current flowing 
between two point s in th e electric circuit becom e s incr e asing, and finally it caus e s 
fire or burning. Such a phenom e non is so call e d 'tracking short'. Tmclcing short 

20 it lik e ly to occur esp e cially in the outlet s or plugs that haven't b e used for a long 
tim e , and onc e occurring, it is t e nd to b e d e veloped to fire. 

Description of the Relevant A rt BACKGROUND ARTS 

A tracking short may occur once a carbonized conductive passage is 

25 formed in the isolator positioned between two points of an electric circuit, current 
may then flow through the formed conductive passage. Then, the carbide in the 
passage can become over heated causing the carbonization of the isolator around 
the passage. As this process is repeated, the amoimt of current flowinR between 
the two points in the electric circuit increases. As the current flow increases, the 

30 heat generated can finally cause a fire or buming. Such a phenomenon is called 
'tracking short'. Tracking short it likely to occur especially in the outlets or plugs 
that have not be used for a long time, and once occurring, it is tends to develop 
into a fire. As a firs t One conventional method for detecting the occurrence of a 
short in an electric circuit, it-is known and includes: t ba^detecting a current value 

35 in the electric circuit using a current transformerT-i_converting the current value to 
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5 a voltage value by a current-voltage converter-i.A/D converting the voltage value 
by an A/D converterT-j^and judging whether the short has occurred or not^ 
Judging whether the short has occun-ed or not is performed byj_ summing up the 
A/D converted values only for the predetermined period by an integrate circuit—; 
comparing the sum with the predetermined reference value— i_and outputting the 
10 signal indicating the occurrence of a_short when the sum exceeds the reference 
value. 

As-a second conventional method for detecting the occurrence of a.short in 
an electric circuit74t-is known that bv detecting a current value at every unit time 
15 and judging whether the short has occurred or not on the base -basis of the 
variation of the absolute value of the current value, hi this method, for example, 
when the second current value, is smaller than, the first current value and the third 
current value is bigger than the second current value, the signal indicating the 
occurrence of a^short is outputte dp roduced . 

20 

However, according to the first conventional method, as only t he current 
values only for the predetermined period are summed up, it is n ee ded necessary to 
set the reference value smaller than the summed value to detect the-a^relatively 
small short current such as in case of tracking short. In case of a_general short of 

25 two wires getting in touch with each other, the short current flowing between two 
wires is over several hundreds Ampar e Ampere . In the contrary, in case of a 
tracking short, the short current is several Ampar eAmpere -to about several 
scores Ampare Ampere . Therefore, in this conventional method, the reference 
value has to be below several Ampare Ampere to about - several scores 

30 Ampar eA mpere to detect the tracking short. However, occasionally several 
Ampar e Ampere —to about several scores Ampar e A mpere of sudden over-current 
could flow in the-an electric appliance like an incandescent lamp7~.., .and it iLis 
difficult to distinguish such a sudden over-current fro m an electric appliance from 
the tracking short current. For example, in the-an incandescent lamp of 20 
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5 Ampar eA mpere rated current, the sudden over-current could be up to 200 
Ampar e Ampere in maximiun . 

Further, according to the second conventional method, in the_case of using 
several household electric appl i anc e appli ances simultaneously, the variation of 
10 current value of each appliance is mixed up; r. When the variation of current value 
is mixed and occasionally it could show the same amount of variation that appears 
in a_tracking short. Therefore, it is still difficult to detect the tracking short 
without error by distinguishin g from the current caused by the use of several 
household electric applianc eappliance s from th e tracldng short current . 

15 

As di s cribe d described above, according to the conventional methods, it is 
-very difficult to detect the-a_tracking short .without error. It is because the current 
caused by aLtracking short is almost the same with-as the current caused by the 
normal use of electric appliances. 

20 
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It is an object of the invention to provide a method for detecting tracking 
short without error by distinguishing the tracking short current from the current 
caused by the normal use of electric appUanc es or electric devices . 

10 

The inventors perfomied th e followed following comparison tes t was 
performed . The test is -was for comparing frequency distribution of current 
variation caused by a_tracking short in the-a,plug with that of a_current variation 
caused by the normal use of several kinds of household electric appliances. 

15 

Th e above A predetermined period is- of time was set at about 0.2 sec^^ the 

abeveA-unit of time ie -was obtained by dividing the predetermined period by- into 

7 parts, and the-a.abeve-current value obtained at every unit time is the absolute 
value of the peak value of current in the unit time. 

20 

Whenever obtaining the current value, we -it was compared it-with a 
current value obtained at previous unit time and vwot e down the difference 
between them recorded as the variation for each unit time. By repetitio n of the 
above process, w e got a frequency distribution of variatio n was determined- , end 
25 The frequency distribution of variation was t hen compared to the case of a 
tracking short with the case of the normal use of household electric appUances. 

A We mad e tracking short was intentionally formed by carbonizing the 
insulator between tracking electrodes in advance and supplying a AC(IOOV) 
30 powe r to there . Then, w e observed the waveform of current right after the 
occurrence of the tracking shor t was observed . 

In addition, we observ e d the waveform of the current was observed when 
the power was tumed on with the rated voltage of several kinds of household 
35 electric appliance. 
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As a r e sult, wo got and Fig._6 resulted from ttie experiments fe at 

show ing the frequency distribution of current variation. In Fig.^2 and Fig..6, the 
vertical axis indicates the variation ( Ampar eAmpere ) at each unit time, and the 
horizontal axis indicates the rate^(%) of the summed value of frequencies in each 
1 0 variation range over the total sum of frequencies in the predetermined period. 

Fig.^2 shows the frequency distribution of current variation in case of the 
occurrence of a^tracking short—. _and-Fig._6 shows the frequency distribution of 
current variation for the appliance showing the biggest variation among the 
15 several kinds of household electric appliance. 

. In comparison of Fig._2 with Fig._6, Fig.^2 shows that the variation is 
mostly concentrated in the range of 0-4 Ampar eAmpere . and Fig.6 shows that 
although it generally spreads broadly, the variation in the range of 5-30 
20 :<^igyaf eAmpere is a little more than that in other ranges. 

The method described herein pr e s e nt inv e ntion is achieved on the base 
basis of the result of the above test for the purpose of detecting a_tracking short. 
And. i t The described method takes advantage of the fact that the frequency 
25 distribution of the current variation in the tracking short shows a characteristic 
feature. 

Th e inv e ntors of the pr e sent invention achieved th e following invention on 
th e bas e of th e above test. 

30 

According to claim 1, the present inv e ntion is provided with i n an 
embodiment, a method for detecting tracking short with the current value on the 
electric circuit comprising th e steps o fi nav include: measuring the current value 
during the predetermined period to obtain the frequency distribution of the 
35 absolute value of current variation;^ comparing the rate of the frequencies in a 
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5 predetermined range over the total frequency with reference value;^ and judging a | 
tracking short to have occurred when said rate is above the reference value. 

Th e inv e ntion according to claim 1 is in some embodiments, a method may 
be applied to detect the occurrence of a_tracking short— > and - The method may 
10 fiirther makes it possible to detect i ^the tracking short without error by th e new 
m e tliod taking advantage of the frequency distribution of current variation as a 
judgemen t iudgment condition. 

According to claim 2, th e pr e sent invention is In certain embodiments, a 
15 method may be provided with a method for detecting a^tracking short with the 
current value on an electric circuity comprising tlie step s o f The method may 
include , measuring the absolute . current value at each unit time to obtain the 
current waveform. The current waveform may be use for judging the occurrence 
of the tracking short, w hich is used for judgement wher e in t The unit time is what 
20 i smay be obtained by dividing tibe-aj)redetermined period into severalT -. The 
method may include calculating the variation of the current value at each imit 
time by getting the difference between the absolute current value at each unit time 
and the absolute current value that at rigjit of the previous or next unit time-^ajid 
The method may include j udging a_tracking short to have occiured when the 
25 frequency in the predetermined variation range for the predetermined period 
satisfies the pre-set reference. 

The inv e ntion according to claim 2 pro\dd e s mor e sp e cific configuration 
of th e invention according to claim 1 . 

30 

According to claim 3, th e pres e nt invention is provid e d vyith a method for 
d e t e cting tracking short according to claim 2 wher e in In certain embodiments 
there may exists a plurality of variation ranges, and said-a^reference of frequency 
is set for the-each of said p lurality of ranges ^, w h e r e in th e The s aid 
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5 j udg e m e n t iud gnient step is -mav configured to judge the occurrence of a^tracking 
short when each firequency in all the ranges satisfies the corresponding reference. 

Th e inv e ntion according to claim 3 is anoth e r sp e cific configuration of the 
invention according to claim 2 for more acciu-ate judgement with mor e judgement 
10 conditions. 

In some embodiments. According to claim 4, the pr e s e nt inv e ntion is 
provid e d with a method for detecting a_tracking short according to claim 2 or 3 
may include performing a wh e rein said judgemen t judgment is perform e d at every 
1 5 unit time during the predetermined period. 

The invention according to claim - 4 mak e s it. possible to output a r e sult as 
soon as th e tracking short occurs b v in other embodiments, the method may 
include: dividing the predetermined period into several xmit timesi^ performing the 
20 judgment step at every unit time;^ and outputting the result, at relativ e ly small 
capacity b y ln addition, the method may include erasing an oldest datum of past 
predetermined period at every unit time. 

According to claim 5, the present invention is provided with a m e tliod for 
25 detecting tracldng short according to claim 2, 3 or 4, furth e r comprising th e steps 
e fln other embodiments, a method may include: dividing the unit time into 
several— ^.obtaining the absolute value of the peak value of the current in every 
said divided time —; and calculating the difference between each said obtained 
value and previous or next value of i t, and^ The method may further include 
30 initializing and restarting saidthe judg e m e n t judgment step when the absolute 
value of the difference is below the predetermined reference value. 

The inv e ntion according to claim 5 An advantage mav be is-providing 
more errorless method for detecting tracking short. More specifically, it is -mav 
35 be possible to protects the -against error mueh-far better by fiirther dividing the 
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5 unit time into several parts and giving a corresponding j ud g e m e n t j udgment 
condition to each part —. The reason being b ecause it is often that the current 
variation exceeds the reference value only for pretty short time in case of tracking 
short. 
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5 BRIEF DESCRIPTION OF THE DRAWINGS 

Otlier objects and advantages of the invention will become apparent upon 
reading the foUowinig detailed description and upon reference to the 
accompanying drawings. 

10 

Fig. 1 is a block diagram illustrating the configuration of the circuit 
according to th e pr e sent invention . 

Fig. 2 is a graph illustrating the exemplary frequency distribution o current 
15 variation in case the tracking short occurs. 

Fig. 3 is for explanation of the detecting metho d by th e present inv e ntion 
according to claim 2 . 

20 Fig. 4 is for explanation of the detecting metho d by the present invention 

according to claim 4. 

Fig. 5 is for explanation of the detecting metho d by th e pres e nt invention 
according to claun 5 . 

25 

Fig. 6 is a graph illustrating the exemplary frequency distribution of 
current variation in case of the household electric appliance. 

While the invention is susceptible to various modifications and alternative 
30 forms, specific embodiments thereof arc shown by way of example in the drawing 
and will herein be described in detail. It should be understood, however, that the 
drawings and detailed description thereto are not intended to limit the invention to 
the particular form disclosed, but on the contrary, the intention is to cover all 
modifications, equivalents, and altematives falling within the spirit and scope of 
35 the present invention as defined by the appended claims. 
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DETAILED DESCRIPTION OF THE INVENTION D ESCRIPTION OF THE 

PREFERRED EMB0D1]V^E^^^S 

A method for detecting a^tracking short according to th e present invention 
10 is characterized in detecting current in an electric circuit and judging the 
occurrence of a^tracking short on the base -basis of the variation of the detected 
current for tihte-apredetermined time. 

This invention will be describ e d in furth e r d e tail by way of e xampl e with 
15 reference to th e accompanying drawings. 

'Referring to Fig. 1, there is shown a block diagram showing the 
configuration of the circuit of one pref e rred embodiment in^ cos e of applying the 
d e t e cting m e thod of th e invention to for example, a circuit breaker. As shown in 
20 Fig. 1, the circuit breaker of the embodiment is includin g mav include a-current 
transformer 1, a— current-voltage converter 2, a^rectifier circuit 3 and e 
j udg e men tj udgment circuit 1 1 . 

Sri^Current transformer 1 may detects current flowing in «-electric 
25 circuit 10 and outputs AC current. 

Said-eCurrent- voltage converter 2 may converts the AC current outputted 
fi-om satd-current transformer 1 into the-AC voltage, particularly through a 
resistor. 

30 

-SaidHFRectifier circuit 2 may r ectifvies the output voltage fi-om said 
current-voltage converter 2 using diodes etc. and outputs the absolute value of it. 
By using the absolute value, when an A /D conv e rto r converter digitalizing 
digitalizes t he voltage, the-a.higher resolution can be obtained than tiwtfe-in a case 
35 not using the absolute value. 
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Said judgem e n t Judgment circuit 11 is configurod mav be adapted to 
always observe the output voltage from said-rectifier circuit 3 . Judigment circuit 
1 1 may further;^ judge whether the current is corresponding to a_tracking short or 
not., , and, i_ Jn case a_tracking short occurs, judgment circuit 11 may output a cut- 
10 off command signal to the cut-off circuit so that a cut-off coil opens the contact of 
the circuit breaker. 

Said judg e m e n t Judgment circuit 11 is — comprisin g may include a 
microcomputer including the-A/D converter 4, a-ALU 12, ar-register circuit 13, 
1 5 and arjudgement output circuit 6. 

Said A/D converter 4 may digitalizes the- output voltage from said-rectifier 
circuit 3 by dividing the voltage into the-a_j)redetermined time width_(sampling 
time)^ ef -The predetermined time width may be fe e-several milli second or below. 
20 For example, the sampling time can be about 0.25 ms. 

For example, when the maximum input voltage of the-A/D converter 4 is 
5V, and the resolution of the digitalization is 8___bit, the output of tbe-A/D 
converter 4 is 0 for OV of input voltage, 127 for 2.5V, and 255 for 5V. Here, if 
25 By adjusting the-current-voltage converter 2 so that the current of l__bit is 
corresponding to lA when A/D converting, it is -may be p ossible to observe the 
current waveform of 0A-H-255A with s«d-A/D converter 4. Further, as the means 
for digitalization, said-ALU 12 equipped with smd-A/D converter 4 inside can be 
used. 

30 

Said-ALU 12 may p rocesses the current variation numerically on the base 
basis of A/D converted value by said-A/D converter 4, and outputs the current 
variation data to said-register circuit 13. Further, ALU 12i t - may r eads out the 
variation data stored in s^td—register circuit 13, an may p erforms the 
35 j udg e m e n tj udgment of the occurrence of a^tracking short according to a^built-in 
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5 program-, md - ALU 12 may outpute the result signal to said judgomon tj udgment 
output circuit 6 in case the tracking short occurs. 

Said-FRegister circuit 13 is alwavs may retaining a plurality of current 
variations for the recent predetermined period in time ord e r by erasing the oldest 

10 current variation while simultaneously writing in the latest current variation 
whenever the new current variation is transmitted from said A LU 12. tt-4s 
pref e rr e d that th e The n umber of tbe-current variations always retained in s£ttd 
register circuit 13 i ^should be for e xampl e more than 7 for the -improved accuracy 
of judg e m e n tj udgment . Atsor -The number of current variations retained ft <:an be 

15 decided according to the capacity of the memory in the microprocessor and the 
length of judgemen tj udgment time. 

In certain embodiments. Said judgemen tj udgment output circuit 6 may 
receives the judg e m e n t judgment signal from sai4-ALU 12 and outputs a signal to 
20 sai:d-a^cut-off circuit. 

Said ALU 12 p e rfonns th e following op e rations to carry out the method 
for d e tecting tracking s hoit according to claim 1 . 

25 Said A LU 12 may extracts the peak value of current at every half- 

wavelength froni the data of each sampling time transmitted from said A /D 
convertor 47 -. In addition. ALU 12 may compares it with the right-previous peak 
value, and may transmits the difference of the two values t hem-to said-register 
circuit 13 as a current variation. Th e n, Said r Register circuit 13 may stores the 

30 current variation data of the predetermined perio d, and,^ when - When receiving 
the new data from smd-ALU 12, register circuit 13 may erases the oldest data with 
wliile w riting in the latest data. Herein, the predetermined period is pr e ferr e d 
t emay be about 0.2 sec. 
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5 Said ALU 12 may transmits the latest data to said-register circuit 13 and 

takes the current variation data from said-register circuit 13. And th e n, it in 
addition. ALU 12 may calculates the frequency distribution of the variation such 
as shown in Fig. 2 with the variation of the each data, and calculates the sum of 
frequencies in the predetermined variation range and the total frequency. Aft e r 
10 that ^ALU 12 may also calculates the rate of the sum of frequencies in the 
predetermined variation range over the total frequency, and judges whether the 
rate is above the judg e m e n tj udgment reference or not. 

Referring to Fig. 6, there is shown aan exemplary frequency distribution 
15 of the current variation in case of usin g when household electric applianc e are 
used . It is shown that the frequency of variation is concentrated in the range of 0 
4 A. On the contrary. Fig. 2 is an exemplary frequency distribution of the 
current variation in case of a tracking short, and it is shown that the most 
frequency of variation is exist e d exists in the range of 5 30A. Therefore, by way 
20 of calculating what percentage the frequencies in the variation range of 5 30A 
occupies abeut -within the chosen range of fe e~total frequency and judging 
whether it exceeds the iudgem e n t iudgment reference or not, it is -may be p ossible 
to judge exactly whether the flowing current is caused by the use of household 
electric appUance or by a.tracking short even though the magnitude of the flowing 
25 currents in both cases are almost same. 

Said ALU 12 p e rforms th e followiug op e rations to carry out the m e thod 

— detecting — tracking — short — according — te — claim — 2t ^Herein, the 

j udg e m e nt sj udgments by said ALU 12 is- may be p erformed on the base -basis of 
30 the data for the predetermined period^-and^ the -The p redetermined period is -may 
be about 0.2 sec. 

Fig. 3 jfrje rdepicts an explanation of unit time A(i), detected current value 
IPA(i) at each unit time, current variation AIPA(i), and aLpredetermined period 
35 according to claim 2 . The predetermined period is -may be divided into a plurality 
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5 of iinit times A(i)(here, i=l--n, n is a positive number). IPA(i) is -mav be a current 
value that said-ALU 12 extracts in the unit time A(i) from the data transferred 
from smd-A/D convertor 4 in Fig. 1 at every sampling time. Although, in this 
embodiment, said IPA (i) is a peak value in the unit time A(i), it can be an 
average value in the unit time A(i). AIPA(i) is a variation corresponding to the 
10 difference of a current value in the unit time and a current value in the right 
previous unit time. Nam e ly, i lt can be expressed as the difference of IPA(i) and 
PA(i-l). 

Referring to Fig. 3, smd-register circuit 13 is- mav retaining n data of 
15 AIPA(l) ~ AIPA(n) and a datum of IPA(n). The initial status of said data is-may 
be set zero. 

Th e n, said A /D convertor 4 mav transmits the data at each sampling time 
to said ALU 12. Said-ALU 12 mav extracts the peak value IPA(n+l) of current in 
20 the unit time A(n+1) ¥>4th -while simultaneouslv reading eut-the previous peak 
value IPA(n) from said-register circuit 13. 

Th e n, said ALU 12 mav calculates the AIPA(n+l) by the following 
equationiT 

AIPA(n+l)= IPA(n+l)- AIPA(n), 
25 And th e n, i t in addition. ALU 12 mav transmits the new value of 

AIPA(n+l) and IPA(n+l) back to said— ^register circuit 13, wherein if the 
Aff A(nH-l) is negative, making it positive before transmission. 

Said-rRegister circuit 13 is -mav be ahreadv retaining n data of AIPA(l) 
30 ~ AIPA(n) and a datimi of IPA(n) as shown in Fig. 4 even before receiving the 
AIPA(nH-l) from said- ALU 12. Therefore, if receiving the new data of AIPA(n+l) 
and IPA(n+l) from said-ALU 12, said-register circuit 13 erases the oldest data of 
AIPA(l) and IPA(n) and shifts the value of AIPA(2) to AIPA(l), AIPA(3) to 
AIPA(2)... AIPA(n+l) to AIPA(n) and IPA(n+l) to IPA(n). At the sam e time, 
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5 said-ALU 12 may also reads out the renewed n data of AIPA(l) ~ AIPA(n) from 
srid-register circuit 13r -. In addition. ALU 12 may calculates the sum of the 
number of data in the range of S'-SOA of AIPA(i) as a frequencyr^ii d. ALU 12 
may outputs the judg e men t iudgnient signal indicating the occurrence of a_tracking 
short to saidthe j udg e m e n t iudgment output circuit in case the frequency is more 
10 thannXO.7. 



According to abov e method of claim 2, An advantage of this method may 

be it makes it_possible to judge whether the tracking short occurs or not with the 
much mor e simpler judg e men t iudgnient procedure of just comparing the sum of 
15 data in the predetermined range with the reference . As opposed to method than 
th e method of claim 1 w herein the ALU 12 makes the frequency distribution and 
calculates the rate. 



According to claim 3. In some embodiments, in addition to judg e ment a 
20 judgment condition about the number of data of which current variation is in the 
range of 5 - 30A, having another condition that the number of data of which 
current variation is in the range of 11 — — 30A is above nXO.4, the 
judg e m e n t iudgnient that the tracking short has occurred is issued when the both of 
conditions are satisfied. This make it possible to increase the accuracy of 
25 distinguishment between the current due to a^tracking short and the current due to 
the use of household electric appliance. 

Fig. 5 is for the explanation of judgem e nt procedure according to claim 5. 
In certain embodiments. Therein, the unit time A(i) is further divided into m parts 
30 Ta(i,l) - Ta(i,m)(m is a positive number). In this embodiment, Ta(ij) is a 
corresponding time to the half-wavelength of the frequency of conunercial AC 
power. As a cycle could be 50Hz or 60Hz according to the area, it is -mav be set 
to a middle value, that is, about 9ms. 
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In Fig. 5, IPT(i j) is the peak value of the current in a divided time Ta(ij), 
and AlPT(iJ) is the value obtained by subtracting IPT(ij-l) from rPT(ij). Said 
ALU 12 may r e ceiving r eceive the data from said A/D converter 4 at every 
sampling time and may ^ extracts the peak value of current IPT(ij) in each divided 
time^ afid - ALU 12 may calculates the AIPT(i j) with the previous peak value 
IPT(i j-1) by the following equation. 

AIPT(iJ)=IPT(ij)-IPT(ij-l) 

Herein, if the APT(i j) is negative, it is converted to positive. 



At the same time, said^ALU 12 may calculates AIPT(ij) for each divided 
15 time Ta(i,l) ~ Ta(i,m). And th e n, if I£the AIPT(iJ) is above the predetermined 
value (for example, it is set 5 A in this embodiment), said-ALU 12 proceeds to 
calculate the next AIPT(i,j). If the next AIPT(ij) does not satisfy the 
predetermined value, said ALU 12 may initializes all the procedure including the 
procedure of claim 2 and 3 and begins the j udgemen t j udgment procedures again 
20 from the first stage. 



More specifically, if all the values of AIPT(i,2) AIPT(i,m) in the unit 
time A(i) are above the predetermined value, said ALU 12 continues the 
procedure of extracting the peak value of the current AIPT(i) in the unit time A(i}^ 

25 ). ALU 12 may obtaining the current variation AIPT(i) by calculating the 
difference between AIPT(i) and IPT(i-l), and transmitting it to said-register circuit 
13. However, otherwise, all the data in tbe-register circuit 13 aye -may be 
initialized. Therefore, for said-ALU 12 to judge that the flowing current is caused 
by a_tracking short and output a signal to th e judgem e n t judgment output circuit 6 

30 in Fig. 6, it is n e ed e d may be necessary to satisfy two conditions at the same time. 
One condition is -mav be that all the values of AIPT(i,2) ~ AIPT(i,m) illustrated in 
Fig. 5 are above the predetermined value and the procedure is being continued^ 
m4 A. T he other condition may be i s-that the current variation in each unit time 
A(l) ^ A(n) satisfies the condition that when a frequency of the variation in a 
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predetermined range for the predetermined period satisfies a pre-set reference orm 
claim 2 or 3 when each frequency in all the ranees satisfies the coixesponding 
reference . In a^tracking short, most of the above AIPT(i j) are -can be sustained 
above the predetermined value, therefore, according to claim 5, it is- mav be 
possible to judge more exactly whether the current flowing on a circuit is caused 
by a^tracking short or not without by a malfimction. 



15 



As described above, the present invention is described through the 
embodiments applying to the circuit breaker configured to breaks the circuit when 
detecting the occurrence of a^tracking short. But, the present invention is not 
restricted to the circuit breaker, and it can be applied to outlets or it can be 
configiured to alarm using a output signal of the judgement circuit 1 1 . 



Industrial applicability 

As abov e , according to tin e pr e sent inventio n According to the method and 
20 system described herein , by taking advantage of the current variation in 
judgemen t judgment of the occurrence of attracting short, it becomes possible to 
judge exactly whether SLtracking short has occurred or not in short tim e , ^ It is also 
possible to determine the occurrence of a tracking short even though the currents 
caused by attracting short and by normal usage of electric devices are almost the 
25 same. In addition, it becomes possible to discriminate attracting short without 
error by tating advantage of the characteristic current variation even though there 
occurs a load current or sudden overcurrent, or a plurality of household electric 
appliance are in use. Therefore, if the present invention applie d mcthod and/or 
system described herein is applied to tbe-a_device connected to the power line for 
30 a^home or a^factory, k -svstem/method can be used to assist I p revente ding fep-a 
tracting short te -fi'om e ause -causing a fire. 
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Strikethrough Version of Amended Claims 



WHAT IS CLAIMED IS; 

1 . A method for detecting a^tracking short using a current valu e in an electric 
circuit comprises comprising th e st e ps of; : 

measuring tfee-a^current value during S^e-a^predetermined period to obtain a 
frequency distribution of the-an absolute value of the-a^variation of the current 
valuer; 

comparing ttie-a_rate of the frequency in the predetermined variation range 
over Sie-a^total frequency with Sie-a.reference value^; 

and judging the tracking short to have occurred when said -the rate is above 
saidrthe reference value. 



2. A method for detecting a.tracking short using a current valu e in an electric 
circuit compri s e s the steps ofi ing: 

measuring the-an absolute value of the current value at each unit time to 
obtain a current waveform which is used for judgment wherein the unit time is 
what is obtained by dividing tfee-apredetermined period into severa l divided time 
units ; 7 

calculating the-a_variation of the current value at each unit time by -comprising 
getting the difference between tihe-an absolute value at each unit time and an 
absolute value at an adjacent t hat at right pr e vious or n e xt i mit time, 

and judging tracking short to have occurred when the-a_frequency of the 
variation in the-a.predetermined range for the predetermined period satisfies the~a 
pre-set reference. 



3. A method for detecting attracting short according to claim 2, 
wherein there exist a plurality of said variation ranges, and said reference of 
frequency is set respectively for each of said plurality of ranges. 
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and wherein the said step of judging is judging the tracking short to have 
occurred when each frequency in all the ranges satisfies the corresponding 
reference. 

4. A method for detecting tracking short according to claim 
wherein smdthe i udgemen t i udgm ent is performed at every unit time for the 
predetermined period. 



5. A method for detecting tracking short according to claim 2, 3 or 4 , 
further comprising dividing the xmit time into severa l divided time units , 
obtaining #te-an absolute value of a^peak value of current in each said divided 
tim e unit , calculating the-a^difference between said value and the previous or next 
value of it, and initializing and restarting the said judgenien tj udgment st^when 
the absolute value of said difference is below the predetermined reference value. 
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ABSTRACT 



The present invention relates to method for a^detecting tracking short.^ 
wherein hi some embodiments, the method may include detecting current flowing 
on an electric circuit.^ In other embodiments, the method may include calculating 
10 the frequency distribution of the variation of the current detected in S^a 
predetermined period^? aad r In an embodiment, the method may include 
outputting tbe-a_detecting signal in case the frequency of variations included in 
the predetermined range satisfies tha-ajudgement reference. 
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